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(57) ABSTRACT

Sensor head or detector head (1) composed primarily of a
protective casing that forms a hollow body (2) with an exter-
nal surface, the so-called active surface (2'), and of a sensing
or detection element mounted in the hollow body and adja-
cent to part of the front wall of the protective casing defining
the active surface, at the level of the internal surface opposite
the latter, the sensor head characterized in that the sensing
clement (3) 1s located at a distance from the internal surface
(4') of the part of the wall (4) of the hollow body (2) 1n such
a way as to delineate an mterstitial space (5) of small thick-
ness (d) forming a mechanical and physical decoupling inter-
face between the part of the wall (4) and the sensing element

(3).

14 Claims, 2 Drawing Sheets
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SENSOR HEAD OR DETECTION HEAD AND
DEVICE COMPRISING SUCH A HEAD

FIELD OF THE INVENTION

This invention relates to the area of sensors and detectors,
especially those operating on an electromagnetic principle,

such as presence or proximity detectors.

BACKGROUND OF THE INVENTION

Numerous implementations of such sensors or detectors
that include an inductance or a capacitor as the sensing ele-
ment are already known.

This sensing element 1s generally mounted 1n a protective
box, 1n the immediate proximity of part of the wall of the
latter, which thus comprises the active surface or detection
surface of the sensor or detector.

To arrive 1n this immediate proximity and lose the least
possible amount of effective detection distance, the sensing
clement 1s generally joined directly to the part of the wall
defining said active surtace.

However, 1n this latter case, said sensing element can be
influenced by the forces or stresses to which said part of the
wall may be exposed.

In certain applications, this part of the wall can, for
example, be exposed to major pressure variations, significant
temperature variations, to shocks, impacts or vibrations or
clse combinations of these different phenomena.

The sensing element 1s then subjected to stresses, defor-
mations and shocks or vibrations transmitted by said part of
the wall and can consequently be damaged, or in any case may
see 1ts operating characteristics modified under this influence.

Moreover, for reasons of tightness and durability, the boxes
of these sensors or detectors are generally implemented from
a single holder in the form of a hollow body that accommo-
dates the sensing element or by casting this element in a
coating material.

However, 1n a case of damage to this sensing element, the
entire sensor or detector must then be replaced.

The purpose of this invention is to remedy at least some of
the aforementioned disadvantages.

OBJECT OF THE INVENTION

To do this, the object of this invention 1s a sensor or detector
head composed primarily of a protective casing that forms a
hollow body with an external surface, the so-called active
surface, and of a sensing or detection element mounted 1n said
hollow body and adjacent to part of the front wall of the
protective casing defining said active surface, at the level of
the 1internal surface opposite the latter, the sensor head char-
acterized 1n that the sensing element 1s located at a distance
from the 1nternal surface of said part of the wall of the hollow
body 1n such away as to delineate an interstitial space of small
thickness forming a mechanical and physical decoupling
interface between said part of the wall and said sensing ele-
ment.

Thus, based on the invention, a decoupling and compensa-
tion or absorption interface between the pertinent part of the
wall and the sensing element 1s provided that prevents trans-
mission of the stresses or deformations between these two
components while maintaining a minimum distance between
them.

The object of the invention 1s likewise a sensing or detec-
tion device formed by a main box with a housing that 1s open
towards the outside and that 1s suited to accommodating a
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2

measurement or detection head, a device characterized in that
said head consists of a sensor or detection head of the afore-
mentioned type, with a hollow body 1n the form of a cap, said
head being mounted, preferably 1n a fitted manner and with
the capacity to be removed, 1n said housing with the part of the
tront wall flush with 1ts external active surface.

Due to 1ts modular construction (head+main box), the sen-
sor or detection device will be easier to manufacture (parts
manufactured separately, then assembled) and will allow
greater tlexibility of use and operation (interchangeability of
heads of different types, operating according to different prin-
ciples) while maintaining a good level of standardization.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood from the following,
description that relates to one preferred embodiment given as
a nonlimiting example and explained with reference to the
attached diagrammatic drawings in which

FIGS. 1 and 2 are a partial side elevation view and a
cutaway view ol a sensing and detection device comprising a
sensing or detection head according to two embodiments of
the invention.

DETAILED DESCRIPTION OF THE INVENTION

As the attached figures show, the sensor or detector head 1
1s composed essentially of a protective casing 2 that forms a
hollow body with an external surface, the so-called active
surface 2', and of a sensing or detection element 3 mounted 1n
said casing 2 and adjacent to part of the front wall 4 of the
protective casing defining or supporting said active surface 2',
at the level of the internal surface 4' opposite the latter.

According to the invention, the sensing element 3 1s located
at a distance from the internal surface 4' of said part of the wall
4 of the casing 2 1n such a way as to delineate an interstitial
space of small thickness d forming a mechanical and physical
decoupling interface between said part of the wall 4 and said
sensing element 3.

As FIG. 1 of the attached drawings shows, the interstitial
space 3 can be defined by one spacing or separating element
or clements 5' formed by a single holder on the internal
surface 4' or on the sensing element 3 or in the form of
inserted, separate pieces that determine the positioning of
said sensing element 3 at a distance relative to said internal
surface 4' of part of the wall 4 and that are preferably located
on the periphery of said interstitial space.

The spacing element 5' will be able, for example, to consist
of aring or blocks (possibly combined into one piece) formed
by molding on one of the sensing element 3 or wall 4 or
connected separately.

Moreover, the spacing element 3' that extends peripherally
between sensing element 3 and wall 4 will be able to consist
of a slightly deformable, electrically insulating material 1n
such a way as to obtain electrical insulation between the
clement 3 and the surface 4'.

According to a first embodiment shown i FIG. 1, the
interstitial space 5 1s empty and forms a thin layer of air or gas
between the internal surface 4' of part of the wall 4 and the
surface opposite the sensing element 3.

According to a second embodiment shown in FIG. 2, the
interstitial space 5 1s at least partially filled with an interme-
diate layer 5" of a flexible and/or elastically deformable mate-
rial, forming an intermediate contact layer between part of the
wall 4 and the surface opposite the sensing element 3.

In this second embodiment, the spacing element 3' can be
omitted.
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The mtermediate layer 3" preferably has shock and/or
vibration absorbing and/or damping properties, as well as
clectrical msulation properties, and connects the operating
surface or reference surface 3' of said sensing element 3 to
said internal surface 4' of said part of the wall 4.

According to a first variant embodiment, the intermediate
layer 5" can be composed of a layer of defined minimum
thickness d (with, for example, d between 0.5 and 2 mm) of a
resilient material, preferably applied by coating and with
adhesive or sticky properties.

According to a second variant embodiment of the mven-
tion, the intermediate layer 5" 1s composed of a portion of a
sheet or plate material, for example with an alveolar structure,
closely combined with the internal surface 4' of the pertinent
part of the wall 4 of the protective casing 2, on the one hand,
and with the pertinent surface 3' of the sensing element 3, on
the other hand, for example by bonding.

In an alternative or complementary manner with respect to
the two atorementioned variants, 1t can be provided that the
intermediate layer 5" filling the interstitial space 5 consists of
a f1lm or sheet of electrically msulating material with a small,
uniform thickness, such as, for example, a film or sheet of
plastic material, such as a polyvinyl chloride or polyester.

According to one characteristic of the invention that leads
to a stmple and advantageous embodiment, the casing 2 has a
cap structure, with a circular, rectangular or other section, the
essentially flat front part of the wall 4 that forms the bottom of
said cap being lengthened by one or more parts of the side
wall(s) 6, extending, for example, essentially perpendicular
to said bottom.

The sensing element 3 1s advantageously electrically 1insu-
lated relative to the casing 2, 1.e., at least relative to the

internal surface 4' of part of the front wall 4 and relative to the
part or parts of the side wall(s) 6.

Preferably, the electrical insulation between the sensing
clement 3 and the side wall 6 1s accomplished by a continuous
layer of an electrically msulating material such as a film or a
sheet of a plastic matenal, for example polyvinyl chloride or
polyester, or else an msulating surface coating applied to the
inside surface opposite the side wall 6 (not shown specifically
in the figures).

As the figures of the attached drawings show, the sensing
clement 3 consists of a detection coil 7 mounted on a ferrite
body 7', and 1t 1s supported and kept in said casing 2, for
example made of stainless steel, by a filling material 8, such
as a resin or the like (especially a polyurethane resin), the
latter entirely covering said sensing element 3 except for 1ts
surface 3' turned toward part of the wall 4 defining the active
surface.

Said resin can be 1njected, for example, under pressure into
the hollow body.

The object of this mvention 1s likewise, as the attached
figures also show, a sensor device or detection device formed
by a main box 9 with a housing 9' that 1s open to the outside
and that 1s suited for the accommodation of a measurement or
detection head.

This device 1s characterized in that said head 1 consists of
a sensor or detection head such as described above, with a
casing 2 in the form of a cap, said head 1 being mounted
preferably in a fitted manner and with the capacity to be
removed, 1n said housing 9' with the part of the front wall 4
flush with 1ts active external surface 2'.

Preferably and to allow stationary mounting of the head 1
without the need for an additional fixing element, said head 1
can be kept by crimping 1n the housing corresponding to the
main box, a lateral peripheral seal 10 being present around the
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casing 2 between the side wall or walls 6 of the latter and the
internal wall or walls of the housing 9' for mounting the main
box 9.

Fitted mounting of the head 1 1n the housing 9' at the level
of 1ts s1de walls 6 and 1ts support in depth by abutment of the
free edges of said walls 6 on the bottom of said housing 9' (Tor
example at the level of a particular circular shoulder as shown
in the figures) will ensure very precise mounting of the head
1, even 1n the case of changing or replacing it.

Moreover, crimped holding (ensuring only that the head 1
1s kept in the housing 9', the head 1 already being supported 1n
the other directions) optimizes manufacturing and mainte-
nance costs, the holding tabs 11 or the like of the box 9 being
advantageously supported on a chamiered edge of the hollow
body 2 without passing beyond the plane of the active surtace
2.

Crimping can be accomplished by discontinuous means
(tabs) or by a continuous means such as a tube peripherally
folded onto the casing 2. The latter and the tabs or the tube are
advantageously made of stainless steel.

Advantageously, the peripheral seal 10 consists of an annu-
lar compression seal that 1s able to resist compressive forces,
especially those greater than several hundred bars, partially
housed 1n a circumierential groove made 1n the side walls of
the housing 9 and highly compressed by the casing 2.

This seal can consist of, for example, a flat cylindrical seal
(as shown by the figures) of fluorocarbon (FKM).

As the attached figures show, the housing 9' includes an
opening 9" toward the interior of the main sealed box 9, the
latter advantageously having a rigid, elongated cylindrical
shape and containing additional components that ensure the
teed or the excitation of the sensing element 3 and/or at least
pre-processing of the signals delivered by the latter during the
measurement or detection phases that follow the excitation
phases.

Thus, the invention makes available a sensor head or detec-
tion head with a sensing element 3 that, while being effec-
tively protected and accurately positioned 1n said head 1, 1s
mechanically and structurally decoupled from 1ts protective
casing 2 at the level of 1ts opposite surfaces or their mutual
zone of contact. For this reason, the stresses, deformations
and shocks affecting the pertinent part of the wall 4 of the
casing are filtered or absorbed before they reach said sensing
clement 3, or are quite simply not transmitted.

Moreover, the modular composition of the sensing or
detection device makes manufacture and maintenance easier.

Of course, the invention 1s not limited to the embodiment
described and shown in the attached drawings. Modifications
are possible, especially from the standpoint of the composi-
tion of various components or by substitution of technical
equivalents, without thereby departing from the field of pro-
tection of the invention.

The invention claimed 1s:

1. Sensor composed primarily of a protective casing that
forms a hollow body with an external active surface and of a
sensing element mounted 1n said hollow body and adjacent to
one part of a front wall of the protective casing defining said
active surface, the sensing element (3) being located at a
distance from the internal surface (4') of said part of the wall
(4) of the hollow body (2) 1n such a way as to delineate an
interstitial space (5) of small thickness (d) forming a
mechanical and physical decoupling interface between said
part of the wall (4) and said sensing element (3), and wherein
the interstitial space (5) 1s at least partially filled with an
intermediate layer (5") of a flexible and elastically deform-
able alveolar material having shock and vibration absorbing
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and damping properties, forming an intermediate contact
layer between part of the wall (4) and the surface opposite the
sensing element (3).

2. Sensor according to claim 1, wherein the interstitial
space (5) 1s defined by one spacing or separating element(s)
(5)"' formed by a single holder on the internal surtace (4') or on
the sensing element (3) or in the form of inserted, separate
piece(s) that determine the positioning of said sensing ele-
ment (3) at a distance relative to said internal surface (4') of
part of the wall (4) and preferably located on the periphery of
said interstitial space.

3. Sensor according to clam 1, wherein the intermediate
layer (8") connects an operating surface or reference surface
(3') of said sensing element (3) to said internal surface (4') of
said part of the wall (4).

4. Sensor according to claim 3, wherein the intermediate
layer (5") 1s composed of a layer of defined minimum thick-
ness (d) of a resilient material applied by coating and with
adhesive or sticky properties.

5. Sensor according to claim 1, wherein the intermediate
layer (8") 1s composed of a layer of defined minimum thick-
ness (d) of a resilient material applied by coating and with
adhes1ve or sticky properties.

6. Sensor according to claim 1, wherein the intermediate
layer (5") 1s composed of a portion of a sheet or plate material,
tor example with an alveolar structure, closely combined with
the internal surface (4') of an adjacent part of the wall (4) of
the protective casing (2), on the one hand, and with the per-
tinent surface (3') of the sensing element (3), on the other
hand, for example by bonding.

7. Sensor according to claim 1, wherein the intermediate
layer (5") filling the interstitial space (5) consists of a film or
a sheet of electrically msulating material with a small, uni-
form thickness, such as, for example, a film or a sheet of
plastic material, such as vinyl polychloride.

8. Sensor according to claim 1, wherein the hollow body
(2) has a cap structure, with a circular, rectangular or other
section, the part of the front wall (4) that 1s essentially flat and
that forms a bottom of said cap being lengthened by one or
more parts of side wall(s) (6), extending, for example, essen-
tially perpendicular to said bottom.
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9. Sensor according to claim 8, wherein the sensing ele-
ment (3) 1s electrically insulated relative to the hollow body
(2), at least relative to the internal surface (4') of part of the
front wall (4) and relative to the part or parts of the side wall(s)
(6).

10. Sensor according to claim 9, wherein electrical 1nsula-
tion between the sensing element (3) and the side wall (6) 1s
accomplished by a continuous layer of an electrically 1nsu-
lating material such as a film or a sheet of a plastic matenal,
for example, vinyl polychloride, or else an insulating surface
coating applied to the surface opposite the side wall (6).

11. Sensor according to claim 1, wherein the sensing ele-
ment (3) consists of a detection coil (7) mounted on a ferrite
body (7') and wherein 1t 1s supported and kept 1n said hollow
body (2), for example made of stainless steel, by a filling
maternial (8), such as a resin or the like, the latter entirely
covering said sensing element (3) except for the interstitial
space (5).

12. Sensor according to claim 1, formed by a main box with
a housing that 1s open towards the outside and that 1s suited to
accommodating said sensor with said hollow body (2) 1n the
form of a cap, said sensor being mounted 1n said housing (9')
with part of said front wall (4) flush with 1ts external active
surface (2'), and wherein said sensor 1s kept by crimping in the
housing corresponding to a main box, a lateral peripheral seal
(10) being present around the hollow body (2) between a side
wall or walls (6) of the hollow body (2) and an internal wall or
walls of the housing (9') for mounting the main box (9).

13. Device according to claim 12, wherein the peripheral
seal (10) consists of an annular compression seal that 1s able
to resist compressive forces, especially those greater than
several hundred bars.

14. Device according to claim 12, wherein the housing (9')
includes an opening (9") toward the interior of a main sealed
box (9), the latter advantageously having a rigid, elongated
cylindrical shape and containing additional components that
ensure the feed or the excitation of the sensing element (3)
and/or at least pre-processing of the signals delivered by the
latter during the measurement or detection phases that follow
the excitation phases.
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